New approaches to hormonal acceleration of fetal lung maturation.
The paper reviews the effects on lung maturation of glucocorticoids in animals and humans and presents relevant recent findings from the author's laboratory. It is now well established that antenatal glucocorticoid treatment reduces the incidence and severity of the respiratory distress syndrome (RDS) in prematurely born infants. The recommended doses of glucocorticoids produce fetal glucocorticoid activity levels similar to those of newborns with RDS or prolonged rupture of the membranes. Extensive follow-up studies have shown that adverse effects on child development are unlikely to occur. It is also evident that a significant number of fetuses do not respond to the treatment, which is of particular consequence in fetuses of less than 28 weeks gestation. These fetuses are less likely to respond to glucocorticoid therapy that fetuses between 28 and 32 weeks gestation and are at a higher risk of developing complications due to their immaturity. In fetal sheep, there is a similar decrease in the efficacy of glucocorticoids on lung maturation with decreasing gestational age. Simultaneous infusion of cortisol, triiodothyronine and prolactin but not of any of these hormones administered singly or in combination of two produced mature lungs in fetal sheep of 125 days gestation. Similar results were obtained with thyrotropin releasing hormone (TRH) and cortisol. It remains to be seen whether the combined administration of glucocorticoids and TRH accelerates lung maturation in human fetuses.